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(54) PRODUCTION OF TERTIARY ARYLAMINES 

(57)Abstract:, 

PROBLEM TO BE SOLVED: To provide a method for producing a tertiary arylamine, enabling to synthesize the 
tertiary arylamine from a primary amine in one pot in high activity and in high selectivity. 

SOLUTION: This method for producing a tertiary arylamine comprises reacting a primary amine of formula I: R 
(NH2)n [R is an alkyl group or a substituted or unsubstituted aryl group; (n) is 1 or 2] with two different kinds of 
arylamines of formula II: Ar1(X1)rn1 [Ar1 is a substituted or unsubstituted aryl group; X1 is F, CI, Br or I; (ml) is 
an integer of 1-3] and formula III: Ar2(X2)m2 [Ar2 is a substituted or unsubstituted aryl group different from 
Ar1; X2 is F, CI, Br or I; (m2) is an integer of 1-3] in the presence of a base and a catalyst comprising a 
trialkylphosphine and a palladium compound. 
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( ri*7;u*;uSxi*SSI:£ L < i*»S&<D7 m — 
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(1 ) 

R (NH 2 ) n (1 ) 

(it*, r 1*7 ju-jus:* i*msis l < i*mm8k<r>7 y 

-JL-S$tL> nl±1 Xl*2£«-f„ ) "CTrSFtv-S 1 & 

75>t, T15-flSit (2) 

A r 1 ( X 1 ) mi ( 2 ) 

(it*. A r 1 l*ffi&XI**S*«<07'J-;U*£«U 
X 1 l*F. C I, Br XI* I $SL, ml 1*1 ~ 3 
ft***". ) StfTIE-fiSit (3) 
A r 2 ( X 2 ) m2 < 3 ) 

(it*. A r 2 I* A r 1 t l*mUZW&X.teteW.Wk<D7 
'J— JUS££U X2I*F. CI, BrXlil^iU 
m2l*1 ~3<Dg»£g-f 0 ) tS*i|xli2iI(»IlS 
S7U-^/N7-f Kir^SJS*1±€)Ci:*^S!ti:-r^3 

»7 y -;ur £ >m<Dm&li&o 

asit (D f*i^ia75>t. —na^t (2) 

-flSit (3) ^^^^.-57";— ;bA7«f K4:*EIB$I=K 

flftSC (1 ) T*5F£;h.ai*R7 5>i:-f&&5t (2) 
*l*7'J — ;i//\5-f Kt*Klt*1±2*75>t», 11 

#«£K2ii»7£>£-&it (3) r-**^^7'j-;u 
m««4] ii*qn 7bMis*«3«>^-r*t^i=sas 

<DSIjt^l=teL^-C, -Uftit (2) *<7>m1 *<1 "Cft 
y. Hft* (3) *«>m2A«1 "Cfc*::fc*<W*i-r4 
TIB-flftit (4) 

R [N (A r 1 ) (A r 2) ] n (4) 
(it*, RI*7;^USXI*S»SL<l*«tS«<07y 
— JU*£«U A r 1 l*«&XI**S*&<D7y— JUS* 
$U A r 2 I* A r 1 £ l*Mfc-£fi&XI*&iffi&<&7 'J 
-il/JIU nl*1 Xl*2 £Sf„ ) -C^£*L-53*ft7 

y — ;u7 £ >m<om&^o 

[flt*3t5] ft*4M 75Sli*S3(D^-r^(ct2tg 
©Kjg^Sil-fc^T, -«St (1) +©nA<1ffei|. 
-»3t (2) Wm1 A<1 t?fc*Ci:*^®<!:-r*-fig 
it (5) 

A r 2 [N (A r 1 ) (R) ] m2 (5) 
(it*, RI*7^4-^SXI*S^L<l*^mgl(D7y 

— ;u*£«u A r i i*s&xi*&i*&<z>7y — jug£ 

iU A r 2 I* A r 1 £ l*JS& •5SUftXI*SliH£l<D7 'J 
m2l*1 ~3(DS3a$*-To ) 



OTSljt^&lCfcl^T. R, A r 1 JitfA r 2 A< -€■*!. -eh. 

3 $R7 y — ;u7 £ >s<osit^as 

[»3fcJi7] hy7;U4r;U*X 7 h'J-te 
1 ASH #31 6 (Dl^tlfrlzmmO) 3 »7 'J -JU7 £ > 

[O O 0 1 ] 

immzmr ztamftmi *3guBi*3i»7y-;u7£> 
®<D»jg^a»~H-r^. 7 y —JUT £ >si*. ^n, s 

*©*!««** =fi«®#*S83fc (*«EL) *^<BiE?liD& 
[0 0 0 2] 

[ft3fc<Z>8flr] 7y-JU7£>S<D^I*. ft*. 7£ 
>£ B^\t^ J d>m^mi^J^^ (U I I man 
n) SS5lcJ:yfit)HT#fco mi*. C h e m. Le 
tt. , pp. 1 1 45-1 1 48, 1989, 
1*^4, 764, 6 2 5fSiai t #Hf8-48 97 

4 4Hstfici±. i *k&VL±<Dm®B.if*.mti} y ^aiz 

j«*1 5 O c CiJl±t?*tJ£-f -saf ifO-e>m£?T<) 
— JUT £ > i: * SJC $ i± h 'J 7 'J — JUT £ > £ SI j£"f £ 

[0 0 0 3] ffcSiS, 2iK7£>i:7y— JU/N^-f K 
<t<DlxJS0ljT? life Stephen L. Buoh 

w a I d &(=«*: y7'J— J\,i\=y-< PtTs.^itSWlfrib 
T>)-JUTS.>m*tirfL?$>y573ktfm&21xtz (Ang 
ew. Chem. Int. Ed. Engl. , 34, N 
o. 12, 1348 (1 995)). C <7>^&l*. 7 'J 
—juya-7-f £$mm£ U iggi: Ltt h >J OA- t 
e r t -3? h*-> h*£*S£ffll\ tf* Cv'Ov'Jf 
>7-feh» -tr* ( h'J-o- h l JJI-*X7^» 
7i?^AXI*^OP-tf7 ( h'J-o- h'JJI/*X7 
-f » IP*. h'J-o - h'JJU^X7-f 

7 5>S^Mt5troi?J!.5 0 *fc3HEtCD7J3;rt<. J 
ohnF. Hartwig ^(Cj: ot8$J *lTt^-5 

(Tetrahedron Letters, Vol. 
36, No. 21, 3609 (1995)). 

[O O 0 4] 

J|H^t,^-^^'^C ; t,<7><l:l*t^x.<£A''ofc. *fc1 5 0t:lU± 
[0 0 0 5] titzt-V-o- t- , )Jl>>kZ.7<<>$&i<L :: ? 
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1 i&TS >£T U-;U/\^ Kfc*JEK**fc»*(c 

<4. je«»is3W«< <p y *»m y -e& < . 

5l*«l^r»6#tfc2«T5>4:TU— ib/\9-f K*fi 
je**fc»«(=l4, EtWCfc* h'J-o- 
^^>t<Di{*SHA^*<fey. fi«*<l3:£A/if3tfT 

[0 0 0 6] **88(*±E<D»HI=«^r<p**Lfc*a) 
■C*y. *0>B»I4. 1 «jftT5>*>>£> 1 tK-/ Kt3«7 

[0 0 0 7] 

(c % h'J7;i/*^7-< >&/<7 2?*A4bd4fefti&« 

[0 0 0 8] BP%**Wf*. h'J7;i/*;i/ta7-f>i 
IB-flftS ( 1 ) 

R (NH 2 ) n (1 ) 

7S>t, TlB-fiSS (2) 

A r 1 (X 1 ) mi (2) 

«+ % a r i f4«l«i4*«*a>y y— ^»S*U 

X 1 14 F % C K Br XI4 I ^SL, m 1 it 1 - 3 (DSI 
3a**-To ) JktfTE-US (3) 
A r 2 (X 2) m2 (3) 
(S*. A r 2(iA r 1 t (4*& 4«»Xtt*«tft<DT 
'J— JU»*«U X2I4F. CK BrXlilSiU 

m2i*i -3(DS24^a-r 0 ) ^$^5 2 910)1% 

jsst y -jit s >S(7>»jg^-efc^o 
[0009] iilT*^0^(co#i¥iii(cUi0^-r^, e 
[0 0 10] *«WT?ttffla?*l** TtH-fiSS (1 ) 

R (NH 2 ) n (1 ) 

(a*. Ri*T;b*;u»xi*«»*L<i*»«»a)7y 
-^s^su ni*ixi4 2£«-r.- ) -css*i*ia 

(4. SfMHMkl -1 8 0>7VU4f^»XI4«**6~2 

2 <DSgl« L < I4«fi&<7>7 'J — JI/SjWBI* b*l4„ 
[0011] **ErttJil**iSl«7 5:/±LTI4. 

MttftJl::l4« >f;b75X xf^75X n-^Pe 
;i/7SX ^V?Ptf;i/7 5>, n-?W5X *f 
V?f;i/7 5>, sec-?fJb75X t e r t 
f^75X n-75^7SX -<VT5;UTS>, t 
e r t -7SJI/7 £ > x vi7P^y;i/7 5X n 



fv;U7 5X -jVfy^SX Kfv^7 5>, h 
Ufy^7SX 1 --r h7fH75X ^>Jf> 
^7 5>, l-^fv;i/7 5X t9^fv^7 5 
>3?<D1 «7'^^U7'5>S : ifb>y75X 1, 

^P/\°>. 1, 3-y75/?P/0, 
1, 4 - y7 S / ^ * >f <D 1 »7;^y 7 S >S ; 
"7-U o-7;itP7-'JX m-7;i/tP7-'J 

p -^;u^-pt— y o-hMyX m- h;u 
-fy>, p - h;u-< v>. o -7- s >y>, m-7 7 — 
p -7-yyX i-t7fJi/75X 2-j-y 

f^7 5>, 1-75/7>h7-tX 2-7^7> 
h^-t»>, 2-75/t'7i-Jk 4-75/^711 
;K 9-75;7xt>hbX 2-K'J7;^Pyf 
hMy>, 3-h'J7;i/tP>f^hMy>, 4 

- hy ^;u^-p^^;u h;u>f S/>»07'j- ;i/7 5> 

£3 ; o-7i-l/>v7?X m-7i-l/>575 

p-7i-l/>v75X 7^tL/>y7 5X 
1, 8 -1-y$ L/>y7i>?a)7U-^y7 S 

[0 0 12] **W(=ttffl**l*TlB-«SC (2) 
A r 1 (X 1 ) m1 (2) 

(SC4u A r 1 l*«*JU**MMW>y y— ^»*«L* 
X 1 (4 F , C I s Br XI4 I £S Ls m 1 (4 1 ~ 3 tf)g 
&$m? 0 ) ;&tfTffi-fe*e (3) 

A r 2 (X 2) m2 (3) 
<SC** A r 2 (4 A r 1 £ (4*ft*«»XI4*MM>7 
'J— ;U***L. X2I4F. CK BrXI4l£SU 
m2l4l ~3<D&&&m-?o ) t»*i|l47U-^/\7 
-f Kfc LTI4Wl=K**-**©-Cl4ttl*A<, ArlStf 
Ar2<tLTI4. ~1 80>7^*;i/»X(4 

K*a 6-22 oiree l < i4&sh&<dt y 
*wicj3i\r7y— ;i/»ti4, 

[0 0 13] **WI=««**t*Ty— iW\9-f Kfc u 
TI4. JM*WI=I4* 3fP^E^>-tf>. o-?P^7-V 
— m-?P : E7-V-;k p-?p^7-V-ik 

h;ux>, o-7P : E7i/-;k m-?P : E7i;- 

Vh'J7PUK, l-^P^E-2, 4-5/ 
Hf>. 1 -^P^-2, 5-y> h*v^<>-tf>. 2- 
^□^7x^1/7^3-^ 3-7P47x*f;i/7 
}\,z\—)\, s 4-^P : E7x*f^7;i/3-^k 5-^P 
^-1, 2, 4 - h U > T;U^<>-tf >s 2-^ r P z E-m 
-tvl/X 2-^P^-p- + i/U>. 3 -^P^E- 
o- + vU>, 4 -"^P^- o - + vU>. 4 -^P^ 
-m-^vl/X 5-7P^-m- + vbX 1-*?P 
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x~;i^ 4-^P^E-l, 2- (^f l^>v*+y) ^ 
1 -^P^?* 2-^P^-^^^l> 
i -^p^- 2 1 -TJP^E- 

4- *^)ij-7$ uv^cdt'J— ;u^p s Kg ; >po 

K>-tf>, o-^PPJ-V-ik m~<7 P P7-V- 
p PP7-V-ik o-^PPhiHX m- 

^pphjn>, p -i7PPh;nx o— ^pp^i 
y-jk m-^pp7i/-;k p-^pp7i;- 

h'J7P'JK, 4-^PP^>yh'J7P'J h\ 1 
PP-2, 4-v> h^rV^>-tf>, 1-^PP-2, 

5- v> h^V^<>-tf>. 2 -<7 P P7x^l/7;i/3 
— 3-^PP7x*f;i/7Jl/3Hk 4-5PP7 
1*5^7^=1— ^U. 5-5PP-1, 2, 4-K'J> 
^;U^<>-tf 2-^PP-m- + vbX 2-?PP 

- p -^vb>, 3-^PP-o- + yl/X 4--J7P 
P- o -+yl/>, 4-^PP-m-^vbX 5 — £ 
PP-m-tvl/X 1 -^7PP-3- ( h'J^;U7f-P 
;* h + v) K>4f> % 1 _/7pp_4_ ( h'J7;UtP 
* h*S/) "<>-t?>. e^x 3-^P 
Pt*37x-;^ 4-^PPt*7i-;k 1-^PPt7 

2-^7PP^^^U>. 1->PP-2-^f 

i -5 p p-4->t;u:J-:7$ u>3?a> 

7 'J — ;l^P«J Kg : 3— KK>if> % o-3-K7- 
V— ;U> m-3-K7-V-Jk P-3-K7-V- 

o-a-KhiHX m- 3— K hiHX p-3 
-Kh;n> s o-3-K7x/-;k m-3— K^x 
y— JW P-3— K7xy-Jk 2 -3— h^>7 h 'J 
?P'Jh\ 3-3— K^>7h'j7P'J h\ 4-3— K 
^>yh r J7P'J h\ 1-3— K- 2, 4-v> h^v 
^<>-tf>. 1-3— K-2, 5-v> h*V^>"tf>. 

2- 3— K^x^^;UT;U=l— 3-3-K7x*f 

;ut;u=i— 4-3— K7i*^7;i/P- 5- 

3— K-i, 2, 4- h l J tTJWO-H 2-3— K 
-m-^yL/>, 2-3— K-p-*yl/>, 3-3 — 
K-o-tyl/X 4-3— K-o-^>U>. 4-3 

— K-m-^">U>. 5-3— K-m- + ->U>. 1 - 
3- K-3- ( h«j^;u^p> h + v) ^<>-tf>. 1 - 
3— 4 - (hU^^P^ h + v) ^>-tf> v 2- 
3-Kt*7xz;k 3-3-Kt*7x-;k 4 — 3— K 
t'7i-Jk 1 -3- K^?* 2-3— K^* . 

u>. i -3 — K- 2 - > 1-3— K 

-4->^;u^3?^ u>S?a>7U — ;ur-<*?V KS : 

^;U7j-P^>-tf 0 -7iltP7-V-Jk m-^;U 

>j-P7-v— p-^;utI-pt— v— o-^;u^- 
Phjux m-7j^phjnx p-^;u^-pk;u 
x> x o-7;i/tP7x;-;k m -7jitP7x;- 



p-7;^P7xynk 2-?;b7|-P'<:>v r h u 
5P'|J h\ 3-7;U^P-<>y h'J^P'J h\ 4-?;u 
tP^>7h'j7P'J K* 1-^;U^-P-2, 4-v> 
h+v^>-tf>, i-^;u^p-2, h+y^< 
>-tf>. 2-7;^P7x^f^7;i/a-;k 3-^;u 
^p^x^^TVUn — 4-7;^P7x^f;i/7 
^a-Jk 5 — ^;i/*p— i f 2, 4— h'J;*^U'<> 

-t?> % 2 -^;b^-P-m-4rvL/>, 2-^;U^P-p 

-+vu>, 3-^;u^p-o-^-vu>. 4 -^;ut|- 

P-o-*vL/>, 4 -^>/L/^-P-m-^-> 5- 
■7>/U7j-p -m-4-->U>. 1 -7?;U^-P-3- (h'J^ 
;ut|-p> h^ry) ^<>-tf>. 1 -37^^-P-4- ( h 'J 
^UTf-Ppt h#y) ^>-tf>. 2-7^Pe7i- 

3- 7i^Pt , 7i-ik 4-7;i/tPt f 7i- 

4- :7JU**P- 1 , 2- + 'O 

-t?>. i -^;U7l-p-^y^ 2-37;u^p^-^^ L/ 
i -^;u^-p-2-^^;u^-^^ i -yji>* 
u>3?<7>7'J — ;u^p U K«**< 

[ooi 4] *fc, ^fgMOSWSaffiiL&^ISyicfe 
l*T. 1, 2-v^P z E'0-t?>, 1, 3 -y^P^^ 
>-tf 1, 4-v^P z E^>4f>. 9, 10-y^P 

h^-t?>. 9, 1 0-v^PP7>h7-t>, 
4, 4' -y?Ptt*7xz;k 4, 4' -y?PPy 
?x-;K 4, 4' -y3-Ke7x-;k 1 -^P^E 

- 2 -^;u?|-p / <>-tr>. i -z?n=E~3 -^;u^-p^< 

>-tf>. 1 -^ r P z E-4-^;U^"P^O-if 2-"?P 

^^pp'O-trx 3 -z?n=E<7 PP^>f>s 4 

P^E^7 P P"<>-t£>. 2-^ r P z E-5-^7 PP hVUX 
> % 3-^P : E-4-^PP^>yK'J7P'J h\ 5 — 
7P : E-2-^PP^>yh , J7P l J K, 1-^P^E- 
2, 3-^PP^>if>, 1 -^P^E- 2, 6-v£ 
P P^<>-tf 1-^P^-3, 5-^PP^>-l? 
> H 2-?P : E-4-7;i/tPhiHX 2-^P^E- 
5-7;i/tPhWX 3-?P : E-4-7^Ph;i 
4-^P^E-2-37;U^"P h;HX 4-^P* 

-3-Z7;u^|-p h;ux>, hUX (4 -^P^E^x - 

;w 75>, at;i, 3, 5- hj ^p^E'O-tf^a) 

[OOI 5] Ztl^/xP^VJl^^ 2 0lU±:fr-r^TU 
-;k\7^ Kit 2 »TS 

[ooi 6] *^0^fcfctNTT'j— ;u/\^-r wmtnij 

Id «RTS><!:^B#(z2aS<Dm^^)T , J— K 

«7S>i:tt^7'J-^/N7>f K^^OLCtL^^JS 
J£*ttt<k^ 3i!»TU-;UTS>^cfcy^51««lc 
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[001 7] ^mwi-ts^XT') — Kroasinfi 
littl=iMIR£*i.<&4.a>-cra:ttiv&<, 1 *T 5 >tra»i= 

1 »75>1 ^E;HC*tL-C, -tJfvf^h-O. S^Ufg-l 

o=E;ufg<o«5H*<®ST?fey. ig^tt&u:*S)SroT 'J 

L<l*1«7'5>1 ^-/Hc^fLT-^tl^tlO. 7=E^fg 

K*»aof Stoic^n-T'ST'U— K 

I*. 1 i7i>(C75yl1 -DIC^LT, O. 5~1. 

•5 3 Wl7 'J 7 5 > (OSS?* £ IS] ± £ -B- -5 i: l» 5 

«tiJ8SL<tt, Hi»75>fl)75/I10l: 
*f 1/tO. 9=E^~1. 1 fe : E)l,<DmWiV5.fomZ7&)m 

— Kl*. Hfii:Lfc1|S7S>©75/I10 
t-*TLT0. 1 ~l 0*JU««JBm«*t»*<, J5J£$I 
7&CD;fc&l£c07 l J — yU/N^'T K.&tf*:J5fSa> 2 SORT'S 

5 >(D7; V £ 1 OIZ-ftLTO . 9-5 fS^l/SsiD"*- *l 

[0 0 19] *fgB;jT?Mi«j£#£LTfilffl-t&/'^e?'7 
4<b^*i LTI*. /<5 5?^4fl:**-ci5ih,l#l#l=*!IR 
f-&t,CD-ei;t:fc<, 0J*.li, ^WOP/^v'JA 

(I V) Mi- MJ-7 AHTKlOifelx aWQC/<7^ 

a ( i v) ■J't7Alla)4ffia)/'? : 7i?^A<b^!teiS ; 
*<b/<5$?«74 (ID, JMt/<?S?4ii (I I ) , ft 
Ifc/^^A (ll), /^^^^Ar-tr^-ZUT-tr h"7— 
h ( I I) . v^PPfX (^>'/-h'J;u) /^i?^ 
4(1 I). J/^PPex (7-tr h- HJVU) ^7V^ 
i»(i i ) , $?-7nntfx ( h U ^i-^/txX^ -c » 

/<7V^ ( I I). V^PPT h77>5>/<7VO 

4(1 i),3>nn (->9P^*-1 , 5-i?x 
» i\=7*s*}U (ii), /^i/^A h y -p)i,*nTiz 
T-h (I I) ^al/^^-JAft^S: HJX 
(i^>»Uf>7-l! K» "/^v-74 (0) , MJ 
X (y'Oy'J 7*>7-fe K >) Z/^vO^PP'M 
4fg{* (0) , t- (-5*7. ( h U7i-m7-f» 
/<7?9A (O) Hroofflli/^i?'74'(b^tl^*^lf-5 

[0 0 2 0] X&mznisX'i^ i?'74^b^«D(D^ffla: 
I*, •54.0>-ei*£:l^t, i^SVl^U: 

*fU /^^^Aift'O. 0000 1 -20. O^EJU 

%-c-fc*. /^^•74*<±iaa5Hi*!-efc*tis, 

*-C 3 *S7 ') —)\>7 5 >*<^fi£7?# ^ A<, Xfli&/<7 v 
-74^b^$filffl-r-5Ci:!6Nf,, J:yjf*L<l*, ttl 
£67 5 > i =e;n::>tf U /^s^AiMreo. ooi~ 



5. o^jWo-e&Zo 

[0 02 1] *fZmX'Mt&mftt Ltfiffl^hl: MJ7 

<, 0lJx.f£, MJX^./U**.7-f >, HJ->?n^**> 
UX7<X h ■ J -f V"?P t°;U/hX7-C>, h'J-n 

-^^;u/hx7-o, h y-f v?f^x7«f hu 

-seo-?f;i/^X7^>, hiJ-tert-7W 
A^»^L< I* h U- t e r t - 7 -f 

[0 0 2 2] h l JT;U^^^X7-rXD^fflMli, 

i/«74-(b£1Sii=*ifLTo. o i ~1 oooofS^H^ffl 

ffl-efc+LliT U -JU7 5 >0>g«*l::&lbl;J:fcl^<, ^ 
fflfc MJ7;u*JU/fcX7i'>£teffl-f •Sc.hA'vt,, «t y 
»*L<l*/^7^'74<b^!Kal->!<tLT0. l-IOfg^E 

[0 0 2 3] *#£BJ M«^& LT/^S^-MI: 

[0 0 2 4] *&foX&mX'2 Z&&k LTIi, h U 
■74, AU^Aroglfi^^^'J^lTV^^vK? 

<D»aigg& 3 *»7 s ^oGm&gifrz-miR-rtiii 

^IzffJK-r-Stro-eii'SL^, J: y L < f*, 
W^li^ h 'J -74* h4r-> Kx "7- h 'J "74X h + v h\ 
t>iJ01±* + h\ *ij7Aih^>K, 'JfOA- 
t e r t K + K, h 'J -74- t e r t h^- 
> h\ 73 U -74- t e r t h + v Kl?<0<fc 5 'SCT'-'U 
73 l J#l7^3+-> KTffcoT, ^^t>l*SJS^I--5-<7) 

tfMrt, ^fcTA'* y&g, 7K*-(bT^73 y^B 
at;*KfbT^7j y*str;u=i— ;u*Ne.-?-<»JiT*liiS 

[0 0 2 5] ffiffl-r.5^S<D*l*, ^ICfl|^*^-St,<D 

-c?i*fci^a<, Sf5(=^»Q-r-5 2asa>s^c€)T , j— 

7>r K<C/NPy>/l^lc^LT, O. SfS^UlaLtteffl 
-r^ci:A<»*LL\ ^£<DSA<, O. 5fg^;U5)=jS-e 

< fc**f $ L- < ^S<Dili*7<iilfiJic»a^r *t y 

lif|:«tflHII=«E«^&»&. J:y»^L<li, 1. O- 
5^=E;HilTT?fe-S„ 

[0 02 6] *%BJlCfcltSSJ£l*, al^l*^S14j§!« 

Hux +->u>n<D^#ffl6^b7k^i§i« : i?x 
f;n-f;k f h7th*R77>, ^7f-^-9->^(Dx 
— T-J^m®: ; 7-b h- K y;u, y/f^A7 5 K, 



(6) 



ftfflW- 1 0-3 1 056 1 



[0 0 2 7] *§£W\t. SET, M3t> T;U=T>^(D^ 
[0 0 2 8] J5lit;SJS2 0 0 C-3 0 0 0 C, 

y»*L<i*5 o«fc~2 oo°c(d$eh. jrjebsmi** a 

[0 0 2 9] 
[0 0 3 0] 

[0031] mmmi 

(A I d r i c hS) > o -^yL/>5m I £ 
2 0mltXl77X3|:Mfco StfT, h'J-te 
r t -^^U**?* > (Plib^) £AP* (h'J-t 
e r t -?=1-)i,7\s7sZ> << >/P d^EJUJ±=4/1 ) . 8 

o°ca)^;§±r*i o^Mftinttff Ltttt&Ltc. 

[O O 3 2] HS092 

[O O 3 3] PS^J3 
4>£0;£T^ (J. Organomet. Chem. , 6 
5, 2 5 3 (1 9 7 4)) h 'J X (v^>V 

U T >7-fe h>) "/^ V^A£PP/tWL.Ai§tt;£<&j£ 
Lfco MM*. M;£T. -&/&Lfc$g{*5 1 . 8mg$| 

[0 0 3 4] HJS0IJ1 

aathktfMMi -eiHSLfcffl«^t;o- 

-TK=0. 2 5W%) (DAotcJSTP— h5MLf:2 
OOml0OP77X3|:, S;ST7'J--/l//\7>f 
Lt1-t7f;i/^P5K4, 14g. 1»75>iL 
Xp-?)l*n7-*J >2. 2 2g, MSl^Ltt 
MJ^A-t e r t-?h>>K4. 6 1 g (JUT t - 
B u ON a irBS^") (t-BuONa/1 WiT 5 > = 
2. 4/1 ) o - + i/U>2 Om I T^Li^A/ 

&3i*imapii!«*Lfc. 3B#ra«. »ft*7U-^/\5 

-< K<t Ltp-?P : E7-V- ;U3. 7 4g^to- 



1 2 0°CX?1 2^H*PJ!ft«fP*«<SLfco jRJSHT 
GCtfWSfTofdB*. ffit^7U-;W\7-f KO) 
t°-<7(i^±|z;g^LTt>^o KJ6*7«* 8 0°CST? 
JS;^L7K8 Om I *Jn*fco P-- hfc^ 

Ls Lfc. *«MB**&*ffiTI=o-*5/U 

>*»*Lfc*. *7AiiL6.'5ga)»J|ftMt 
»fco C<D±JiE«lSGC-MASSlCj:yM LfcfS 

SW1$D-e6<5N- (1-^7^U) — N — (4-J* 
h*V^x— ;U) - 4 -^JUTt-PT 7 — U >CD^^M3 4 
3lC-»Lfc. *««ia)«ftl*QC»«a>e*9 8«* 

%-efcy. j|r*i*9 2. 4^;u%-efcofco 

[0035] HJS#J 2 

1 »7 5>^ p-7^tP7- 'J >A*6m — hMv> 
2. 1 4g(z^IU WftiT'J— ^U/x^-f K* P~7 

— v— ;u^t> p -^^u^-p^p^E^O-tf^s. sogi: 
$IU 5J£mH£l 2»|«^&8»MI=MLfcJan 
ilB«0!)aft*ffo*s=. *^A|ji$!iL6. 2 
3g(DtfiHtS»fe. Z(DMi$GC-MASSl: 
«fey»*Lfc«*. l«»t*4N- (1-^?^U) 
-N- (3->fJl7i-Jl) -4-7^P7-'J> 
©»fi3 2 7C-aLfco ^fS.m(0^mtGC^m(D 

<6*9 6a*%-cfcy. j|x*i*8 9. 2^E;u%-efeo 

fee 

[o o 3 6] mmm3 

7 'J— ;u/\5^f K£ i -■J-^^JUiJn s Kfr&^n^* 
>-t?>3. i 4 gicxxu *«7'J- ;u/\v-f K* 

i-« 75>9. 6 4glcKXLfcKftf±MKtt2& 

;ur^$s B s B iCcfcymsiLefe@fri 4. 3g^#fco^ 

^I^MASS^flrCDSSm. I»ft^*44, 4' , 
4" -h'JX (3->f;i/7i-Jl/7i-^75/) h 
U 7i-JI/7 5>©»?17 8 8lc-gfeLfco *fciR¥ 
1*9 O. 5^E^%T?a&otco 

[O O 3 7] H1S0IJ4 
7'J — ;U/\^-< K* h'JX (4-^^71-^) 75 
>^n^4, 4' -i/^P=E t7i-;i/6. 2 4g|C^M 

ySfe@<*9. Og$»fro ±«MASSMO)jS 
a«*tftiN ( N' -v^x-;u-n, N' - 

(3-^ ^71-^1/) - [1, 1' -t7i-;H - 
4, 4' -J?7S>0)»M5 16l:-*Lfe o 
)|X*I*8 7. O^E;U%T*feofco 

[0038] HSE#J 5 
7'J — ;U/\^-f K* h'JX (4-?P : E7i-;i/) 7 5 
>^b4, 4 ' -2/3 — Kbf7x-;U8. I6gl:ll 
Lfcl2ini**««3tra«0)»^*ffofc 0 MIM 
JR. afeHi*9. Og^ffco tfftliMASSMO) 
SlgW^ftSN, isT -5?:7x=JU-N f N' - 



(7) 



^mW■^ 0-3 1 05 6 1 



(3->f;i/7i-W - [1, i ' -e^x-;b] - 
4, 4' -v75>^i5 16l:-aLf: 0 Sfc, 

[003 9] Hlfiffl 6 

7'J — ;u/\^*f K* h 'jx (4 -^a^^i— ;u) 75 

3, 5- h'J?P^/<>-|f>6. 3 0g|C^ 
BLfcSWtt*lS«l3tBWi«)ltff*fT-Dfc. HISAO) 
SS^i i . i g<7>efeH<*£f#f::o M»*mass» 

flfdMBilL B»*-e**1, 3, 5-h'JX (3->^ 
jl/7i-/b7i^7^) *>«>0Mi^*6 2 1 (C 
-aif: 0 *fc. 4X^1*8 9. 5^E;U%-efeofco 

[0 0 4 0] SS£#j7 
7'J — Jb/N^-f K* h'JX (4-^P^E^x 75 
>fr £ 9, 1 0-i/^P^E7 r > h^-feZ/lCfcMLfcBWf 

i*ws«3fcBi««>tiff*ffofc. msA<D«s«9. i 

g<7>efeB»**»fco *rt*l*MASS»«fflOlSjR. s 

ttir**S9, i o-i? (3->^;u^x-;u^x-;u 

75/) 7> h7-t?>(D^l5 4 0lZ-&Lfc o * 

fc, j|r*i*8 9. 5^;b%t?$>ofr 0 

[004 1] HJ£0I|8 

1 »75>Jp-7;i/tP7- 'J>**&N f N-v7i 
zWi-l^^75>5. 2 O gCl^MU 7'JHI/ 
/V5-f K*i --J-^ju^p 5 Kt p-^P^T-V- 
;U^^b^P^^>-tf>3. 14gt1, 3, 5-h'J 
^P^E^<>Hf>6. 3 O g|Z^|ELfcJUn(*IISS«1 ^ 
H*l=J*ft*fTofc. HttiiattX* fifeBt*1 8. 9 

4rt*i*MAss»«©«*, swi&)-efc£ 

1, 3, 5-h'JX [N-7i^l/-N- (v7x-;i/ 
75/7i-W 75/] -<>-lf>»T-ai O 8 Olz— 
aifco *fc % Ml*87. 3^E;u%-cfeofco 

[004 2] HJSflJ 9 

1 $67 5 >£p -?;U7|-P7-'J >^blf b>y75 
>1. 2gl:«IU 7'J-^/\7-< KS1 -t7f;i/ 
?P5 Kfc p-^P^7— V— JUfcfr&^P^/O-tf:/ 
3. 1 4 giro-^Pt h;UX>3. 42gtLfc^ 

#7. 1 g^#f=o l*»l4MASS»tf(D«*, §M 
fetfe^N, N ' -v7i-Jl-N p N ' - v (2 

If b>v75>Mi L l3 9 2 1:: — & 
Lfco *fc. DX3M48 9. 9^E;U%trfeofco 
[004 3] 1 O 

IKttSlfllSfli t?S3SLfctt«*^t;o- 
+vb>M5m I (/<9i?*AJI?/1 »75> = 
O. OS^Mo) (DAofcaTP-hJ#Lfc2 0 0m 



-t7f^P5K4. 14g, 1 i7 5>d: Ltp- 
7;i/tP7-U>2. 22g, WthUW-ter 
t-?h + vh*4. 61 g (&T t -B u ON a £& 
■T) (t-BuONa/H75>=2. 4 / ' J V h 
JU) ^o- + vl/>2 0m I tSL^Co 
»2 0»IBI«»aBl**fc« % AaL8 0^7*flUHME 
^Jbn^fco 5I#«JSM 2 o^^riraiaLTA^&a^MJP 

»«#Lfc. 3B#H]flL p-^P^E7-V-;U3. 7 4 
g **tr o > U>»5« *a**HftT(cfiJ6*lcJB 
*PLfco StttiL 2 0*1111 2 01Cl?toMtt£iRfllL 

8 0^*^*^1*8 001 I ^DX.fco KJ6jfcl*# 
*P— hicWU *«ffl^»giLfr 0 *ifi^6MET 
Co-*yl/>?»iLf:l ^37ASSL5. 9g(D 

*StfeHtt£^fco 4«*<D«i«iiGc»«fa>ls*9 8 

[0044] ftffiffl 1 1 

1 O0t-BuONa4. 61g?t-BuOK 

s. 4 g<t Lfcam**«s«i otra«<D»ff*ffo 
#fo>isflL *««i(Z)iWS(±9 8sa%^a&y . iix^i^s 

9. 1 ^EJU%"Cfco*:o 
[0045] HJSfllJ 1 2 

^/i«75>=o. 2 s) . mmmi t^mo^^ 

ff-otzo ^37A8St5. 6 g0>8mfeffl<*£»fco G 
C##rO>$£j|l, ^#KD^Jg(*9 8S»%T*fey. 
I48 0. 0^;U%T?$)Ofco 

[0046] 1 
7t>X?-<>iBte^£ h'J-tert - ^JUt^X? -f > 
& h'J-o- hU;i/*X7-f >l=*HLfcl2l»H4*llfi 

«i tia«i=»ff*ffofc. Gc#«a>t6flL i» 

J|X*(*5. 0^JI/%t?l&ofc 
ifc««2 

'*X7-f>EW* h'J-tert - ~J =f- fritTs? 4 > 

h'J-o- h 'J/UThx^-f >lz3EELf=ia*W43li6 
«2fcB««cUHt*ffof= P Gc»*Ta>$smSM%ia)ilx 

*(4 3. 2^E;U%T?$>ofco 

[0047] Jt^fflJ 3 
TtxX^-T >lEfiT* h'J-tert -7 , f;i/*X7^f> 

^bh'J7i -;U/t^x z>*>lz Lfc J2mi*!t*6« 2 i H 

[0 0 4 8] ££*T*« GCJMffSfrofclML §M 



(8) 



1 0-3 1 0 56 1 



(51) Int. CI. 6 

C 0 7 C 211/58 
211/59 
211/61 
213/02 
217/84 

// C O 7 B 61/00 



3 0 0 



F I 

C O 7 C 211/58 
211/59 
211/61 
213/02 
217/84 

C0 7B 61/00 



3 0 0 



mB*mmjf (jp) 02) 45 & $ (B2) (umn&n 

#ffS£3074277*§- 
(P3074277) 



(45)S8ff a ¥-mi2*E 8 n 7 B (2000. 8. 7) 


(24)g»B ¥/£l2¥6 fi 9 B (2000. 6. 9) 


(51) IntCl.' 




F I 


C 0 8 G 61/10 




C 0 8 G 61/10 


61/12 




61/12 


HO IB 1/12 




HO IB 1/12 Z 






mxm<D&7(± 9 K) 


(21)fflS»^ 


#S¥7 -220895 


(73)4$fft£t 000001144 








(22)dlSB 


¥j£ 7 8 ^ 29 B (1995. 8. 29) 


JK£i5=PttEK«a<W 1TI3S1^ 






(74)_hf2l£©«ftSA 100091340 


(65)&H## 


1$IB¥9 - 59355 




(43)&WB 


¥/£9*F3£ 4 3(1997.3.4) 


(73)4#ffffi# 000002303 


SfSEiS^B 


9 3 £ 18 B (1997. 3. 18) 








SOfClPIIIIKf BH2TS 9#13^ 






(74)_Lffil£CDft3gA 100091340 






acrafin (fl-2«) 






(72)fg!PJ# ffl* it 






3?«i»t3<tJfl*lTB l# feftl^ 












(72)?M3# iEH 






3?iSil±}ltW«K®PIT20«21^ 






»t ®# # 






S*H»att< 



(54) ##ttM£fltttf*©Mto&8: 



(57) [4#lt»#<DfEH] Hbi] 



o 



(2) 



m<¥M3 0 7 4 2 7 m 



[is^2] miBi&y&L*tt<&»*><5~i or-fcs 




[R3K94] iitrei»yiSLJiitt©*36<5~i o-e** 

«#3C 3 lcf3«fl)»«ttS^(*o 



X 





[0001] 
[0 0 0 2] 

14«£&oc£fr£>aDl14(c&y, SgtSroSH^OJififfl 



[«*^6] -flaa 

Kb3] 



X 




lit 4] 



MgX 




[0 0 0 3] T;U^U*tKDeSS*$#A-rSCt(Zj: 
[O O O 4] 

[*BJA<fi?/*L<fe5«t-rSS§i] tS3l5^l=<feoT. It 

[0005] ^jswwgwi*. «&S£#A-rsc£& 

So 

[0 0 0 6] 



(3) 



fttf-M 30 74277§ 



[0 0 0 7] 




[0008] T-^jft-sjgyiELme^&fcsa^*** 




[001 i] -ea^^Si^yiiL^fi^cJtcsm^* 



X 




[0 0 13] X'm.Z*lZit-£®)&7<J -■*-)\'&.!&lz& 

o r a* $ -a- s is ^tym^ommysm^mm £ *i 

LTWj§ttt?36S 0 
[0 O 1 4] 

[ftH<D£ttO>]I*flU B1 ~H3S#HBLT* *f§&JC0 
£l CDHSSflW^iftUrf So **\ Sl^<*CDJl*4£*i:£ 
1, 3, 5- HJX (p-7P?7i- JU) -OHfXD 

l*> H. +At'Jf-V-K ^vtr^/^T 

(T^Ptlz+i^X (Macromolecules) 1 9 94, _2 
7_, 1 9 6 8-1 9 7 1 ) lc<£-5^Ji!t;S$£(::fl£oTl^ 

S>o 

[0015] 14. 40g (72. 3mmol)£0p — 
"^P^ET-fe Y~?x-J >|C7 Om I CD hJH^JlDXtS 
MLtz. M&tLXO. 1ml0h'J7UP/5i>X 



Kb 5] 




[0 0 0 9] *5l0^COffiCOa^l-ctSi:. — «SC 
[0 0 10] 
[<b 6] 




[0 0 1 2] 

Kb 7] 

X 




[OO 1 6] £"=>(cSSiSL-C;:fc28£i*SiJU ^H>U 
5 5tJT*3^F B 1SSK*SLfco 1*8. 87g 
(HS^6 6. 3%) COHfeCOitttiig^A<»C^fc. tttt 
SiSaC0gi^l*2 6 5~2 6 8°C CfclMl2 5 9~26 1 

°C) x-h-ot-o 

[ooi 7] 0 1 1*. ^t,+ifctt«sK a B H co^Hw«?aJte 

tt^ ;«I»$*fimM-1 c m-ltSt, ;M2 6 3 
^(D t^(D : E)U^.^t%Wllt7 8mM-1cm-t^fe-ofc. 

[ooi s] m2i*. wsjifctHttaao)**!-**** 
<? h^u^^-r. ^mticm-i-eau ami* 

2|jl*^*(4%T'a-ro jK»8 10cm-1, 8 8 8 cm 
-1, 1 008cm-', Ml 4 90cm-1fl)tC5CK 
f&MfciRJKt?— >*<SI*lX^S. &»8 1 Ocm-lcD© 
JlXfcf— 1, 4-S&K>-tf><DC-H®M.^£S 
IfilcfcffSU j£S8 8 8 cm-1<0(Rltte— ' 1, 



(4) 



ttlttt3 0 7 4 2 7 7^ 



3, 5-««^>-l?>a>C-HBBn*ftattl=»ii6L. 
»»1 0 O 8 cm"1(DKiRtf— <7it. 1, 4 
Hf><DC"Hffirt*ft«|ll(C»JCL. »«1 4 90 cm 

LTl**. «»l=1*«»^&ofc»*1 6 7 4 c 

m-io>*ju*^u«)ffiis«f=»K-r* tf— ^r*m&+i 

[0 0 19] MlXtfH2l4. *rit4*tfcW-tttt»36« 
1, 3, 5-h'JX (p-^P^E^xxjU) /<>-tf>T* 
fc-5^i:*Xl#LTl^o 1, 3, 5-MJX (p-? 
p^e:7x ^<>-tf XD^iSxe^^Tfc^-To 

[0 0 2 0] 

[<bs] 

Br 




[0021] ilMSSrC^JSLfcl , 3, 5-h 

UX (p -^P^E^x /<>-t?>^S^$1±rfi'& 

*3^lfc***LMt*»i:SJS^*CtS|»jhr*fcft 

[0 0 2 2] ±K^&"e»&ftfc1 , 3, 5-h'JX 

(p -^p^E37x-;u) -o-e >fre>f?&> $ y — ;uicrj 

Lfc*. 4. 8gC^LT80m 
I (D h;i/X>£J)U*_T 9 0°CV3Fmm&&»\ LSSSa B B L 
r»»Lfc 0 0. 2 1 5 g (0. 4mmo I ) <D 1 , 
3, 5-h'JX ( p -^P^E^xzi;u) K>-tf>£2. 
5m I (Df h^t h*P77> (THF) fC»#Lfco T 

So 

[0023] »5RS— 7 L£*<& 
1. 6mol/KDn-?f^>JfOWt>iSS 
0. 2 5ml (0. 4mmol) JyiJ>vt)lTl 

[0 0 2 4] C<7>SJS;^I3 H o. 5m I cox — fyH-iS 
MLtcO. 1 3 7 g (0. 5mmo I ) 

(*. *ft*;ui/^At?-ift : HittfllL. 7RIHb*j;u;>0 
te-otzo 7y*v^P7^ Kx— h<D58Trc 

cfcy. i, 3, ( P -?Pi7i-;n 'O 

-tf>CD3 0(7)/\P^r>S(D5*» 1 0^7^v r )A/\7 



[002 5] d£>5§;$£, 1 OmlO)THF|:i§(SLfc 
18. 3mg (0. 0 7mmo I) O-'vW-fef^ 

l=«fcy*^*ffofc. KJ£jKli« 9SK£MttLTMi>tt 
<2M6tfiSlLfec 1 9^11 0. 0 5ml <7)7K 
SJnx.TKJS*#itLfc. 

[0 0 2 6] U »ofcttttO)^fiMllS5 0 

^(DT-tz h>7 0m I -C2fe»LT*S/Ca»*l»iL 
fco *t>|Z, 5 0^0)7-trh>2 0ml i: 1 N^H 0 
m I V 2 Ek 7k 1 0 m I T? 2 [ek J —)\, 1 0 m I V 
3 0*»U 8 0°cr 3 0#Pp1j£^LT6fef&5M*CDg 
»*fe***#fc. JR«I*3 3. Img <J|R*2 1. 9 
%) . M^f*3 15-3 5 5°c-e&o^ 0 
[0 0 2 7] H3I*. Z©a»4««K0fn»1XX^^ 
h;U£7F-fo 8 1 2 cm-1<D»i|Rtf— <7 it. 1, 4 -S 
Jft-O4f>0>C-Hasn«ftfi«If^JtL. 8 8 5 cm 
-1<D®i|Xt°-^te, 1, 3, S-g&'O-trXDC-H 
Hin*ftfi»(=*HEL, 1 0 0 5 cm-1joWl 0 7 3 
cm-1<Z>qRiRt°— <7i* s "O-t?>0>C— HffiWftfcfiM 

[0028] 1 4 3 6 c m~K 1 490 cm"1. Xtf 1 
5 9 4 c m-1(DKi|Xt 0 — {7 14. C = C#ffiJ| 

ISlCfcfjSLTl^o ®3I£ S £j£*IJ&< (C24H15) n B 

r n +2 t**Ci*$l*Ltl^. ^J$%(7)5r:m^#f* 
?TO*:<t C*>. C: 70. 54, H:3. 71, Br: 
2 6. 6 3 Tr&o/io C CD d <t b . JifE— fl£xC<7> n 0> 
¥^l*6T-&S£%*.*;ft£o £j£1&<D¥iSMS:3^fi 

1 0(D£j£1fc<D;g^£^*£;ft£o 
[0 0 2 9] (C24H15) 6 Br 8 lt TH 

Fl=»LTRl»tt"T?a&ofco THF1mll:»Lt10 

$1 0 // m(Difeg0Ja) 7 < f 5 u tft* fco 

[0 0 3 0] ZOS-&(*7-f JUAREZ? ^bT>^^E> 

itflnU 9 1 B$N&0)3IV^fi< 1 . 03X10-4S/C 

[0 03 1 ] &|C % E]4~8£#KBLT. **BH0)*2 
0>»ft«*IMJ-r«. fi^#<Z>Hft<tfc:£i , 

3, 5-MJX (5' -zfn=E-2' -^x-;u) /<> 

[0032] 1 4. 84g (72. 4mmo 1)02- 
T-tr^;U-5-^P^E5 1 ^-^x>{-7 Om I (/) hJUX> 
£*n*. 4 0°Clz3!iP|ftLT»»Lfc 0 2*1::* 0. 1ml 



(5) 



»«MS3 07 4 2 7 7^ 



h 'J p ^ $ M 2 4B#ras 

fa£ltUtft>5Lfc£-&tzo KJ£(c<fcoT£J«LfczKI*h 

tt£«*Lfc«. s?$pn**>*an*TW*j*#*» 

tBLfco Sblc, «H*«|4:LrS/^P^*1*->'*ffllv 
Sfriv ^>-esg H B B Sffoti , 3, 5-MJX 

(5' -?P^E-2' -^xx;u) /<>Hf>^fc 0 
[0 0 3 3] lfcml4l . 12g (lft^8. 3%) T?fco 
fco Sbhfcl, 3, 5-h'JX (5' -^P^E-2' 

14 1 8 6-1 8 9°C-efco*:o 
[0 0 3 4] H4I*. #t»ttfrefett«SiS a B pCD«^Pl« 

I»tt;m*«ltS*ttmM-1 c m-lT?*t. «* 3 
0 5 nm<7>fiM(C7r-7T* a»lZcfc*«JRA<B»&*t 
So C<Di#<D^;U»*«*l*6 2mM-1 cm-1-efto 

[0035] H5it »&*tfcafe4t«iesa>^»itt 

X** HI,***. •il*a«t*ttcm-^«U « 
ttli21$*#tt%-C*to iS»7 8 6 cmH 8 55 
c m-1 . 1 4 4 9 c rrrl. 1591c m" 1 <D £ C 5 

e^ttttfttttr— ^as«awir^*. a»7 8 6cm-i 

niEft*»l=»*L. S»8 5 5 cm-1a>Jftifte-* 

I*, i, 3, 5- h'j««^>-e>a>c-Hffin«ftS 

MlcfchCU ftftl 4 4 9c m"1Ml 5 9 1 cm"1(D 

•«t tr-$ (4. *t-< >-tf >sat;^* ^ x >aia> 
c=c#«s«iiz**j£LrL^« 0 ®5^e>^>4f >m<n 

[0 0 3 6] me til* gfittttttlONMR (KlSft 

57. 07 (d, J (3-4) 3. 8Hz, 3 H, H3' 
o r H4* ) 

5 7. 12 (d, 3H, H4'orH3') 

57. 51 (s, 3H, H2 andH4 a ndH6) 

fcfc£ 0 -c-e. 5(4^->^h. *a>»*i4^«sS5fi 
ftortiajiaMSt (p pm) . dttWi/^ K s(4v 

*y hftKDJl&SM. HI4**J1^ h<7>MO)SSc^I4^ 
teM£^-fo 7. 2 5 p pmCDtf— ^14. 

ffli^cCDc i 3 a)*icSAL-ct^fca7Km^b$Hrt^ 

[0 0 3 7]g]7l4. NMRX^^7 h;H^*t^-r^>7K* 
ttflOttBlce^Lfc**^^ Hn' 14^^37 x><Z)n {4 
[0 0 3 8] ^4>a&ttttlSA<07EX#ffittj|l 



14. C : 38. 58. H:1. 67. SMO. 04. 
Br : 4 1 . 9 4t*feo^ 0 Z*tl4. 1 , 3, 5 — h 'J 
X (5' -^P^E-2' -^-X-;U) (C 18 H 
9 S 3 Br 3 ) 0)tHMII=«(S-»Lri^* o 1, 3, 
5-HJX (5' - ^P^E- 2 ' -^xx;u) /<>-t2> 

[003 9] 
[lb9] 

8r 




[0040] ;^fc. ±ffi^-c*«Lfci, 3, 5-h 
'JX (5' -^P^E-2' -fl-iH ^>Hf>^a^ 

&j£(4. ^A<^$>S^(4*»^:JSJ^-r*-<t^Rfiih 

[0041] 0. 22 3 g (O. 4mmo I ) 0) 1 , 
3, 5-h'JX (5' -^P^E-2' -^X~;U) K> 
-tf>*2. 5mlO)THF(C;8)BLfco THFIt ** 

[o o 4 2] 7 s°c^x^& Lft4<& 

1. 6mo ! / I <7>n -^;UU^A^+f>;t?£ 
0. 2 5ml (0. 4mmo I ) 'J >i/T?;1STL 
fee 1 0#BB«#Lfc«L 0. 5 m I <DX— ^KZygflf 
LfcO. 138s (0. 5mmol)fl)7^yW 

v^i/OA^PV-f Kx-f7- h^SST-rSi:. fi 

HftO«Btt*ai:4ofc, CtUCcfcU. 1, 3, 5- 
h'JX (5' -^P^-2' -^-X-;U) K>-t?><03 
oa)/\p>f>Sa)5*> i oi^^i/'JA/N^^ Klb£ 

[0 0 4 3] CCDSJS^. 10mlO)THFlcSSLfc 
16. 4mg (0. 0 6mmo I) (D-^^Ttf;!/ 

2 3B#P*1fe. fij£5a*SsB(3RU 0. 0 5ml<D7K£ 

[0 0 4 4] P— $ U^/<#U— **fflL^T»li*«* 
L. SlofcttttO!>^«D*5 0°CO>7-fc2 h>8 Om I T? 

ft»LT*SJt^y-7— *»*Lfc. so°c0 

T-fe h>20m I £ 1 N i£K 1 0 m I 2 [si. *10m 
IT* 2 0. ^ Om I -e2[USfc;tU 5 0°cr 

1 ttBXfift»Lt1*ftft*«a)l»4***»fc. * 

MI46 9. 9mg (i|X^4 3. 8%) . 1*^142 3 0~ 
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[0045]g]8(*. C<0aM±J*!fel<0*n?RJ|KX^<7 
h;U^^"To 7 9 O cm-1<0?Ri|Xtf— 2, 5-^ 
^^^•^xXDC-HffiH^^SHllcMJ^L, 8 54c 
m-1(D?R4xe— ^l*. 1, 3, 5-li©K>4f>0)c 

[0046] 1 447c m-l&tf 1 5 8 8 c m-1(DI&i|X 
tf— ^^ml/H. a&-SlM*'<>-te*>Ja<&C = C 
fti^aiftl-MtSLT^^., 0 81*. (CisHg 
S3 ) n Brn+2 tSliCi: LTl^So *^«) 
TtmfttiTZfr-otzkZ 5, C:50. 4 8, H:2. 3 
5, S : 22. 40, Br : 25. 1 71?fcofc, C(D 

±SB-fla5e<Dni* 6T?$.-st%^.f>^.-So * 

)£^0>¥$Wfc*£-£l* 6 HfgW/K'J^-li 

[0 0 4 7] Cro^fiEl*! (C18H9 S3 ) 6 Br 8 lt 
T H FlcaL-roTittt-efcofco J:IHm2<D|IS£«iJlc33 
I^TI*. I^SJTHFtf)M. -ffc:fc>*> 6 5 ~ 6 7 

fctC?), 4 6. Img (J|X*1 4. 3%) <D*i"fe<Dt» 
5E?fSCt*<1?Jfc. C(D*tfet»;fc<7>Ili/5l*1 6 2~ 
3 2 0°C-c"j5ofc. 

[0048] g|9l*. M-&iSJS£4 5-5 5°Ci: LTf 
^^fcti-ata^ro^^KHXX^^ h;U**-To 7 9 1c 
m-1<Dq6JRbf— 2, 5-lftft7i>©C-H 
flWMMiiMftlcatfcU 8 5 8 cm-1<D®l|Ktf-^li. 
1, 3, 5-a^<©^>-tf><DC-H®^-^^giSIC>l<t 
J5f 

[O 0 4 9] 1 4 4 8 cm-'Ml 5 8 8 c m-1fl)®J|R 
fc°— $M*, fe-Sl^li^V^* >^<DC = C 

momtsmt. ±t&m2<Dm:mmiz^xm-B^s.e 5 

-6 7 0 Ci:Lr*jS*^fca^«:<J:ytTH 
;Sfl¥14rt<Kfrofc. THnmll:MLt10mg©i 
^<*£;§fi?LfcS^{*;§;$£, 3 0~4 0^clc(S^Lfc 

n : ?*mtiL±izmif;Lx&f£&.m2 j etztc?>. mas 
[0050] croi^tt?^^^!?^^?^^^ 

JjQU 5 0 0fflSfflll$j!l { 1. 28X10-4S/C 
[O 0 5 1 ] -tlEUffiSfiiJ-ei*. «*ttX^H»JftO>^: 

tnmoum&m^xt&i^ mm*. pf 5 . a 



SF5 , BF3 , BCI3, B B r 3 , SO3 3?0>n<-f 

[0052] st=, ±sdnmmxit. tt^-y 4 

[OO 5 3] ±SBHJfi«-CI*, S^itHiSt'S:* 

=Ey "7— 0> 3*(DM<D5feJi(=m*A<jS-& LT 
iftiUlLfc*<. Mi£l^t>-fffecDMn'7 i >7c3£*<*£^L-C 

[O O 5 4] KiJ:||JS^JI=;»-oT2|s:^B^*lttB^LfcA<. 

SBJT*fc^5o 
[0 O 5 5] 

[EISOffim&l&eB] 

[mi ] si <oiiste«<jt?»p>^fci , 3, 

(p -^^71- ;U) ^<>4fXD«^pI^5ftiRX-^^ 
[El 2] mi <©Si£0ljT?«t>*tfc1 , 3, 5-h'JX 

(p -7Pi7i- ^> : fe*>a)#^esjjxx'<-i7 
[13] mi <onsEcui?»c^fci , 3, 5-mjx 

[E14] m2fl)HSS«ij-r?^t,^fci , 3, 5-h'JX 
(5' -^p=e-2' -^x-;u) "<>-lf:/«)4M-TOl 

[gi5] m2<onj£W-e#t>^f=i , 3, 5-hjx 

(5* -Zfu=E-2 ' -fl-W -<>Hf>a>#^?aiR 

[HI 6] m2<OSJt«-e«t>tlfc1 , 3, 5-hUX 
(5' --?P^-2' -^X-JU) ^<>4f>(DNMRX 

[El 7] NMR^i? hVHr^JB-rS*^IST<r>fiM^ 
15iBJ-r-5fctf)<01 , 3, 5- h'JX (5' -^P^E- 
2' -^X^VU) ^>if>(D«li£H-C*-5. 

[ins] m2<Dmmmxmt>titz-\ , 3, s-kux 

(5' -7d^-2 ' -^x^;u) ^>-tf>M-&i*a)* 
nKJRx^^ h;u5fty ; 57i?fe^ 

[119] m2<DH5£«lJ(D^^J-eWt>^fc1 , 3, 5- 



3074277^ 



[0 1] [02] 




(8) 



4#1<FSI 3074277f 



[04] [E]5] 




(9) 



mm 307 427 m 



[g|6] [g]9] 




■I 1 . »!»■ I p .. J p t 

7.6 7.5 7:4 7.3 7.2 7.1 7.0 PPM 

I , I L^-J 1 ,— i , 1 

3.00 1.20 3.3 9 3.24 
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